Proteome analysis of isolated BMs has identified over 100 associated proteins 61 highlighting the complex nature of these specialized ECM sheets (Uechi et al., 2014) . 62 However, BMs mainly assemble from a small subset of ECM proteins referred to as 63 the "BM toolkit" which is a highly conserved feature of most metazoan species 64 (Hynes, 2012). BMs consist of two different mesh-like networks formed by self- Reinhardt et al., 1993) . Therefore it has been suggested that Nidogen supports the 93 formation of ternary complexes within the BM and functions as an "ECM linker between the four predicted Nidogen family members in zebrafish. 121 In this work, we report the characterization of the single Nidogen/entactin (Ndg) gene 122 in Drosophila. We found that Ndg was highly expressed in the Drosophila embryo 123 and NDG protein was abundant in all basement membranes (BMs) suggesting an 124 essential function during development. In contrast, analysis of Ndg mutants revealed 125 that loss of NDG did not affect viability and fertility in general, arguing for a negligible 126 role during development. This was further confirmed by examination of BM assembly 127 in Ndg mutant embryos revealing no overt changes in overall BM protein distribution. In non-crowded, standard culture 227 conditions, NdgP ∆ P pupal cases were preferentially formed in the lower half of the vial 228 or even directly on the food, indicating potentially impaired larval climbing abilities 229 (Sup. Fig. 3A, B ). We also noticed a difference in the orientation of the pupal cases 293 To further investigate whether the absence of NDG comprises the mechanical 294 stability of the BM, we exposed wing imaginal discs to an osmotic shock by 295 incubating them in deionized water. When water diffused into the hypertonic interior 296 of the imaginal discs it created balloon-like swelling of the disc before eventual mutants displayed the more severe phenotype in terms of reduced crawling speed 328 and stride frequency ( Fig. 6G, H) . 329 These crawling phenotypes prompted us to examine neuromuscular junction (NMJ) 330 morphology in wandering 3P rd P instar larvae. We therefore dissected larval filets and 331 stained them with anti-Bruchpilot (BRP) antibodies to label T-zones in the synaptic 332 boutons and employed anti-HRP staining to reveal the overall NMJ morphology ( Fig.   333 6I, J). We focused on the NMJ at muscle 6/7 in the 2P nd P abdominal segment because 334 it covers a considerably large area, innervates two muscles, and contains many 335 synaptic boutons. While these NMJs in wP 1118 P control larvae appeared to be equally 336 sized, we observed shape and size differences of the corresponding NMJs in NdgP ∆ P 337 mutants, even within the same animal ( Fig. 6J ). We also noticed a higher degree of 338 synaptic branching and increased bouton density ( Fig. 6J and 8B, C) which appeared 339 to be independent of the NMJ size. Taken together, these results suggest that loss of 340 NDG leads to defects in NMJ organization presumably resulting in the climbing and (Fig. 7C, arrow) . In contrast to this regular alignment, NdgP ∆1.4 P mutant larvae exhibited 368 detachment of the chordotonal neurons and dislocation of their cell bodies (Fig. 7D,   369 arrowhead) from the scolopale cell as well as disrupted alignment of the sensory cilia 370 ( Fig. 7D arrow) . We noticed that the penetrance of these phenotypes varied even 371 between the chordotonal organs of corresponding hemisegments in a single larva 372 (Sup. Fig. 6B, C) . However, we did not observe chordotonal organs in Ndg mutant 373 larvae that resembled wild-type morphology (Sup. Fig. 6A ). 374 In addition to the chordotonal organ defects we noticed aberrations in other parts of 375 the larval peripheral nervous system (Fig. 7F) . The cell bodies of the dorsal dendritic 376 arborization sensory neurons (ddA neurons) failed to cluster in NdgP ∆1.4
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Pmutant larvae 377 ( Fig. 7F circles) . Moreover, transmitting nerves frequently exhibited defasciculation 378 ( Fig. 7E and F arrow) and positioning of neuronal cell bodies ( Fig. 7F asterisks) was 379 often altered when compared to the controls (Fig. 7E asterisks) . 
